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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: ChopmmpoBaTh KOMNETeHL MK obyyatoLwerocs B 06nacTu UCMosb30BaHUS OCHOBHbIX
MaTemMaTUYeCcKMX 3aKOHOMEPHOCTEN M NMPUYMEHEHUs MaTemaTMYeckux moaenein B NpodeccroHarnsHo OesTernsHOCTU.
Takke cnocobcTBoBaTb (HOPMUPOBAHMIO KOMMETEHUMIA, AN YCMELHOro OBradeHuUs KOTOPbIMU HEOGXOAMMO YMeHWe
NOrNYeckn MbICIIUTb M FPaMOTHO M3naraTb CBOM MbICTI.

1.2 3apauv ANCLUMUNNWNHDI:

* O3HAKOMUTb CTYAEHTOB C OCHOBaMM MaTeMaTUYECKUX 3HAHUI, HEOOXOAUMbIX OIS PEeLLEHUs TEOPEeTUYECKUX U
NpUKNagHbIX 3a4a4 B pasnuyHblX 06nacTax AeATenbHOCTH;

* BocnutaTb abCTpaKkTHOE NOrMYeckoe MbILLMIEHNE U YMEHUEe CTPOro usnaratb CBOV MbICIK;

* [puBUTL CTYyAEHTaM OCHOBHbIE HaBbIKM UCMONb30BaHWS Y4eOHON 1 CNpaBOYHON NMTepaTypbl N0 MaTteMaTuke,
a TaKxe Nno AUCLUMNIMHAM, B KOTOPbIX MPUMEHSAIOTCA MaTeMaTU4ecKne MeToabl;

* MoaroToBUTL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHMIO NOMNYYEeHHbIX 3HaHWI;

1.3 TpeboBaHuA k NnpeaBapuUTenbLHOM NOAroTOBKe O0Gy4atoLlerocs:

I'Ipep,BapMTeanaﬂ noAaroToBKa npeanonaraeT co3gaHne OCHOBbI AnA q)OpMI/IpOBaHI/IFI KOMMETEHLUMH, YKa3aHHbIX
B2, npu n3yveHnn ancumninH:

OucumnnuHa 6a3MpyeTc;| Ha KOMMNeTeHUUAX, Cd)OpMI/IpOBaHHbIX Ha npenbiayuiemM ypoBHe O6pa3OBaHVIF|

2 KOMMNETEHLMU OBYYAIOLLEIrocA, dOPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNTIUHDbI

OrMK-1: Cnoco6eH NPUMEeHsITbL eCTeCTBEHHOHaYYHble U O6LIeNHKEeHePHbIe 3HAHUS, MeTOoAbl MaTeMaTUUYeCKoro
aHanusa u MoaenMpoBaHUsl B NPoecCUOoHarnbHOM AeATeNbHOCTH

3HaTb: OCHOBHblE NOHATUA, MEeTOAbl N aNrOpUTMbl BCEX U3yHaeMbIX pa3aesioB MaTteMaTukum

YmMmeTh: NPUMEHATbL MeTodbl MaTeMaTU4eCKOro aHanm3a n MmoaenmpoBaHua K pelleHnio nNpuknagHbixX 3agady B obnactn

NPoeKTnpoBaHna 1 Npon3BoaCTBa ma,qenmﬁ nerkon NPOMbILLUIIEHHOCTW.

Bnap,eTb: HaBblkaMW NMPUMEHEHUA COBPEMEHHOro MartemMaTu4ecKoro WHCTpyMeHTapua AOnd CcoBepLlueHCTBOBaHUA

npoLeccoB NPoeKTpoBaHUA N NPoOnU3BOACTBA ogexXAdbl, O6yBVI, KOXranaHTtepeu, akceccyapos, I/ISJ:leJ'II/II7I N3 KOXN N MeXxa
OlK-2: CnocobeH y4acTBOBaTb B MAapPKETUHIOBbIX UCCIIeA0BaHUAX, MPOBOAUTL CPABHUTESIbHYO OLLEHKY

n3genun nerkov NPOMbILSIEHHOCTHU

3HaTb: TEOPETUYECKNE OCHOBbI METOA0B MaTeMaTUYECKOro aHannsa u MoaenMpoBaHus, MPUMeHsieMbIX Npu obpaboTke

OaHHbIX MAPKETUHIOBbIX UCCIIeA0BAHMN U CPABHUTENIbHOWN OLEHKE KavyecTBa M34EeNni NIErkon NPOMbILLIIEHHOCTMW.

YMeTb: NpUMeHsTb MeToAbl MaTeEMaTUHYECKOrO aHanun3a pe3ysibTaTtoB MapKeTUHIOBOIO UCCeA0BaHMs A5t ONTUMarnbHOro

BblbOpa XapakTepUCTVK M3AENNI NIErKON NPOMBbILLNIEHHOCTU.

BnageTb: HaBblkamMu MNPUMEHEHWS METOAOB MaTeMaTU4yeckoro MOAENMPOBaHus [ aHanvs3a pesynbTaToB

MapPKETUHIOBbIX UCCIEeA0BaHWUIA N0 COBEPLUEHCTBOBAHMIO KAYECTBA Y KOHCTPYKLMW U3AENNUIA NIETKON NPOMbILLIIEHHOCTMW.

3 PE3YINIbTATbI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

dopmbl | Tekyiero
yachbl .
( fai';) (qggl;l) ( )| sansmui KOHTPOISA

HaunmeHoBaHuWe 1 cogepxaHve pa3aernos,
TEM U y4eOHbIX 3aHATUIN

CemecTp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NMHENHON anrebpbl
Tema 1. MaTtpuupbl U1 onpegenuTenu.
Matpuubl. CeonctBa maTpuy. [encTus
Hag matpuuamn. Onpegenutenn. CeoincTea
onpenenuTenen. Cnoco0bbl nogcyeta
onpegenuTenen.

MNpakTnyeckne  3aHaTus:[enctema  Hag
MaTpuuamu.Cnocobsbl nogcyeta
onpeaenutenen. (Pewexne 3aga4) 1
Tema 2. Cuctemsl TIMHENHBIX
anrebpanyeckux ypaBHEHUI. Cucremsbl
Tpex TMWHEWHbIX YpaBHEHWA C Tpems
HenssecTHbIMU, hopmynbl Kpamepa, meToq
NMOMHOrO UCKMIOYEHUS. 1 1 12 21
MpakTnyeckne 3aHATUNA:PelleHne cuctem
NVHenHbIX — anrebpanyeckux  ypaBHEHWUN
METOAOM  TMOMHOr0  UCKMIYEHUs, Mo
dopmynam Kpamepa. (PelweHne 3agad)




Paspgen 2. BekTopsl

Tema 3. Bektopbl.OnpegenexHve BekTopa.
PaBeHcTBO BekTOopoB. KonnuHeapHble W
KOMMnaHapHble BEKTOPbI. JInHelnHble
onepauun Hag Bektopamu. [poekumu
BEKTOpa Ha OCK KoOpAMHaT. 3annck BekTopa
B cpbopme npoekunin. basuc.

MpakTnyeckme 3aHATUA:JInHeHbIe
onepaumMn Hag Bektopamu. (PelueHue
3apad)

Tema 4. [lpoussedeHust  BEKTOPOB.
lMpousseaeHUs BEKTOPOB, 3afaHHbIX B
dopme npoekumii. CkanapHoe, cMellaHHoe
N BEKTOPHOE Npou3BEdEeHUS BEKTOPOB.
OnpepeneHve, cBoncTBa.

MpakTnyeckue 3aHaTusA: [MpumeHeHne
CKansApHOro, CMELLUaHHOro W BEKTOPHOro
npousBedeHnss BEKTOpPOB AN pelleHus
npuknagHbix 3agad. (PeweHue 3agay)

Paspgen 3. AHanutunyeckas reomeTpusi Ha
MNOCKOCTU

Tema 5. MeToq koOpAMHAT Ha NAOCKOCTW.
Cuctembl  koopauMHaT Ha  NIIOCKOCTMH,
OCHOBHble  3ajauw. MpeobpasosaHus
CUCTEM KOOPAMHAT.

MpakTtuyeckne 3aHaTus: [lepexogbl B
cuctemax koopauHar.(PellieHne 3agaq)

Tema 6. MNpsimasi Ha NnNockocTw.

OCHOBHble ypaBHEHUS NPSMON. YTon mexay
npsiMbiMK.  YCMNOBUS  NapanmnensHoCcTn U
nepneHanKynsapHOCTM NPSAMbIX.
MpakTnyeckme  3aHaTusa:  [NpumeHeHune
OCHOBHbIX YPaBHEHWUI NPAMOWN 4151 peLleHnst
3apad. (PelweHune 3agady)

12

12

nn

25

25

Tema 7. KpuBble BTOpOro nopsiaka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHMYECKME  ypaBHEHWs, rpacmkm.
Ceoricta. ObLLee ypaBHEHNE KPMBOW BTOPOro
nopsiaka.

MpakTnyeckme 3aHATUSA: MocTpoeHune
Pas3nNUyHbIX  KPUBbIX  BTOPOro  MOPSsiAKa,
HaxoxgeHne wux napameTpoB. (PeweHune
3agay)

25

nn

Pasgen 4. AHanutudeckaa reomeTpua B
NpoCTpaHCTBE

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatel B npocTpaHcTee. [lnockocTb B
NpoCTpaHCTBe. YpaBHeHus MOCKOCTH,
NpoXoasLLen yepe3s OaHHY0 TOYKY
nepneHanKynsipHo OaHHOMY BEKTOPY,
ypaBHEHUE NITOCKOCTU, MPOXOAALLEN YepPEe3 TpU
OaHHble TOYKK, obLlee ypaBHEHNME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNMOCKOCTM ANSA peLleHns 3agad.
(PeleHune 3agay)

12

Tema 9. lNpsamMasn B NpocTpaHCTBE.

Mpsimas B  nNpocTpaHCTBE KaKk  JUHUS
nepecevyeHnss Nnockocten. KaHoHu4yeckme wu
napameTpuyeckmne ypaBHEHUS NPSMON.
YpaBHEHUS NPAMON, NPOXOAdALLEN Yepe3 aABe
3afjaHHble Todkn. [lpsMass u nnockocTb B
NpOCTpaHCTBe.

MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHUA MpPsSIMOM B MNPOCTPaHCTBE AJiA
pelieHus 3aaad. (PelleHne 3anad)

12

nn




Pasgen 5. OuddepeHunanbHoe ucHMCreHne
YHKLMN OQHON NepeMeHHON

Tema 10. BepgeHve B MaTemaTUyecKun
aHanms.

MoHsTe nocnepgoBaTenbHOCTU. OCHOBHbIE
NoHATUS O YyHKUMM. BBegeHue B aHanus
YHKUMN OOHOM nepeMeHHoW. BbeckoHevyHOo
mManble U OGeckoHe4YHO Oonblune BEeNUYUHLI.
Mpegen dyHkuun. TpaBuna BblYUCNEHUSA
npenernos. 3ameyarenbHble npegensi.
HenpepbiBHOCTb DYHKLMN. CsoicTBa
HenpepbIBHbLIX YHKLWA.

MpakTnyeckue 3aHATUA: Bbluncnenue
npepenos yHkuuin.ccrnegoBaHne yHKuun
Ha HenpepbIBHOCTb, MOUCK TOYEeK paspbliBa.
(PewweHue 3apay)

Tema 11. OudcepeHumanbHoe wucdncneHune
YHKUMM OOHOW NEepeMEHHOMN.

Onpegenexue npon3BogHoOW " ee
reoMeTpuYecKun CMbICTT. MpaBuna
anddepeHunpoBaHmus. Tabnuua
NPON3BOAHBIX. MpoussogHas CIOXHOW
yHKUMK. [1pon3BoOHbIE BbICLLMX MOPSOKOB.
Onpepenexue, npaeumno BblYMCIIEHUS.
Onpepenenve  auddepeHunana un  ero
reoMeTpuyeckun Cmbicn.  VIHBapuaHTHOCTb
hopm nepBoro anddepeHuymnana.
OndbepeHuymnansi BbICLUNX NopsiAKOB.
MpunoxeHne K NPUBNKEHHBIM BbIYUCTIEHNSIM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOOHbIX YHKLMA. MpumeHeHne
anddpepeHumana QyHKUMM K NPUBIIMKEHHbIM
BbluncrieHmam. (PeweHune 3agay)

12

12

Tema 12. MNpymeHeHne auddepeHUmanbHOro
NCYUCMEHMS.

OcHoBHblE TeopeMmbl  AuddepeHumanbHOro
ucuncrieHus. [lpasuno Jlonutana u  ero
npuMeHeHne K pPacKpbITUIO
HeonpeaeneHHocTen. MiccneaoBaHue oyHKUMM
no nepBoll W  BTOPOM  MPOU3BOOHOW:;
MOHOTOHHOCTb YHKLMN, 3KCTPEMYMB
dyHKUMK  (HeobxoguMmble U OOCTaTOYHbIE
YCIoBM1s1). YCNoBUSA BbINyKNOCTW, BOTHYTOCTH,
TOYKM nepernda n acuMNTOTbI NITOCKON KPUBOWA.
MNpakTnyeckme 3aHATUA: [puMeHeHWe npaBun
Jlonutana  gna  BbMMCNEHWST  Npedenos
GYHKLUNA. NonHoe nccnegoBsaHue "
NnocTpoeHne rpadukoB yHkumi. (PelueHune
3agav)

Pazgen 6. ®yHKUMM HECKONBKNX NEePEMEHHbIX

12

nn

Tema 13. ®PyHKUMM [OBYX U HECKOSBKUX
NnepeMeHHbIX.

OcHOBHbIE onpeaerneHus. Mpupawenne
dYyHKUMKW. HacTHble NPOU3BOAHbIE, YacTHbIE U
nonHeIn  AndpdpepeHumnan  @yHKUAN  MHOTUX
NnepeMeHHbIX.

MpakTuyeckue 3aHATUS: BblumcneHne 4YacTHbIX
Npon3BoaHbIX PYHKLMIA. [prMeHeHne nonHoro
anddepeHumnana dYHKUMIA MHOIMMX
NMepeMeHHbIX [N peleHns NpPakTUYeCcKnX
3agay. (PelleHve 3aga4)

12




Tema 14. OJOkcTpemymbl DyHKUMM OBYX WU
HECKOMbKMX NepeMeHHbIX.

OcHoBHble  noHATMA.  Heobxogumble 1
AocTtaTtoyvHble ycnosus CyLLecTBOBaHMUSA
KCTpeMyMa PyHKLUN MHOTUX NEPEMEHHBIX.
MpakTnyeckne 3aHATMA:HaxoxaeHue
9KCTPEMYMOB (PYHKLMUIA MHOMMX MepeMeHHbIX
(PeleHve 3agay)

Pasgen 7. HeonpegeneHHbln nHterparn

12

nn

Tema 15. HeonpegeneHHbIn uHTerpan u ero
BblYMCMEHME.

MepBoobGpasHas " HeonpeaeneHHbIn
NHTerpan. CsoiicTBa nepBooOpa3HoMN.
CBoncTBa  HeonpedeneHHoro  MHTerpana,
BblTekaowme w3 onpegeneHvs. JlnHenHble
cBoucTBa. Tabnuua nHTerpanos.
MpakTunyeckune 3aHaTuA:MpuMmeHeHne Tabnuupbl
ONA  BblMUCMNEHMSA MNPOCTENLIMX WHTErpanos.
(PeleHune 3agay)

Tema 16. OCHOBHble Knaccbl UHTErpUpyeMbIX
PYHKLMA.

OcCHOBHblE MeTOAbl WHTErpuMpoBaHus: MeTon
3aMeHbl NepeEMEHHON, METOA MHTErpupoBaHus
no vactaMm, MeTod  pasnoXxeHuss  Ha
npoctenwmne. CTaHaapTHbIE 3aMeHbI.
MpakTuyeckne 3aHaTus: MNMpumeHeHne meToda
3aMeHbl NEepPeMEHHOW, WHTErpupoBaHUsS o
YacTaM U MeToAa pPasnOXeHUs Ha NpocTenLme
ans BblYMCIEHMNS HeonpeaeneHHbIX
nHterpanos (PelwweHne 3agay)

12

Pasgen 8. OnpegeneHHbin nHTerpan

12

nn

Tema 17. OnpeneneHHbIn WHTErparn.
HecobcTBEHHbIE MHTErparnbI.

Onpepenexune onpeneneHHoOro MHTerparna, ero
CBOWNCTBA. JInHelHble CBOWNCTBA
onpegeneHHoro wuHterpana. WHterpan ¢
NepeMeHHbIM BepXHUM npegernom. ®opmyna
HbtoToHa — JlenbHuua. Metoabl BblMUCTIEHUS
onpeneneHHoro wuHrterpana. HecobcTBeHHble
nHTerpanbl.

MpakTnyeckme 3aHATUSA: Bbluncnenune
onpeneneHHoro nHterpana.(PelwieHune 3agay)

Tema 18. TlpunoxeHuss onpegerieHHoro
WHTErpana.

MpunoxeHus onpedeneHHOro wHTerpana K
3agavaM reomeTpun: BblYUCIIEHWE NnoLlagen
nnockmx duryp, o6bemMoB Ten MnepemMeHHOro
ceyeHunsa. Ob6bem Tena BpaLLeHUs.
[NpakTnyeckme 3aHATUS: lMNpumeHeHne
ONpedeneHHoro uHTerpana pgns  peLleHus
npakTudeckmx 3agad. (PeweHuve 3agav)

12

Pasgen 9. QuddepeHumanbHble ypaBHEeHNUS U
psabl

12

nn

Tema 19. YucrnoBble MHOXeCTBa, OCHOBHblE
Buabl. MHOXeCTBO KOMMMEKCHbIX 4ucen,
JENCTBUSA C KOMMMEKCHbIMW YMCNaMu.

0,5




Tema 20. OdnddepeHumanbHble YypaBHEHUs
nepBoro nopsiaka.

Onpenenexue audpepeHumanbHoro
ypaBHeHUss nepBoro nopsigka. Onpepenexve
pewenus. HavanbHble ycrioBusi. OCHOBHLIE
BUAbI andppepeHumanbHbIX YpaBHEHWIA:
ypaBHeHust c pasgeneHHbIMU "
pasgensowmMMmnca nepeMeHHbIMU, NUHENHbIE,
OAHOpPOAHbIE.

MpakTnyeckme 3aHATUS: PeweHne
AnddepeHumnaneHbIX  ypaBHEHUI  NepPBOro
nopsaka.(PelieHvne 3agay)

Tema 21. OuddepeHumansHble ypaBHEHUS
BTOPOro nopsigka.

Onpepgenexue AnddepeHumnansHoro
ypaBHeHus BToporo nopsaka. OnpegenexHve
peweHus. HavanbHble ycnosusa. Teopema
CYLLLECTBOBaHUSA U €ANHCTBEHHOCTU peELLeHus.
Cny4yau, gonyckatowme NoOHWKEeHNs nopsgka.
MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  YpaBHEHUA  BTOPOro
nopsigka, A0mMyCKatoLLmX NOHWXKeHWe
nopsaaka.(Pelienne 3anay)

Tema 22. JluHelHble AuddbepeHumnancHble
ypaBHEHUS BTOPOro nopsiaka.

JInHenHble opHOpPOOHbIE U HEOO4HOPOAHbIE
anddepeHumnaneHble  ypaBHEHUS  BTOPOro
nopsiaka. TeopeMbl O CBOWCTBaxX peLUEeHUN.
Teopembl 06 oOwem pelieHnn. YpaBHEHUS
BTOPOro nopsiaka c MOCTOSIHHLIMM
KoadppmumeHtamn. MeToa peLueHns NMHENHbIX
OLHOPOAHBLIX W HEOAHOPOAHbLIX YPaBHEHUA C
NOCTOAHHLIMU KOS PULIMEHTAMM.
MpakTnyeckne 3aHATMA: PelleHne NMHENHbIX
ondpepeHumanbHbIX  ypaBHEHUI  BTOPOTO
nopsiaka C MNOCTOSAHHbIMK Ko3dhdpmumeHTamm
(Pelnienue 3anay)

12

12

12

Tema 23. Yucnosble pagbl.

Onpenenexne 4YMCIIOBOrO psaa.
Heobxognmbin NpU3HaK  CXOAWMOCTH.
MpaBuna pencteua ¢ psgamun. Psgbl ¢
NONOXUTENbHbIMKM  YneHamu.  [pu3Hakm
CXOOMMOCTWN.  3HaAKOMEpPEMEHHbIE  psAabl.
Teopema JleinbHunua ans
3HaKo4YepeayLLNXCa psiaoB.
[NpakTnyeckme 3aHaTua: MiccnegoBaHve Ha
CXOANMOCTb 3HaAKOMONOXUTENbHbIX
uncnoBbIX psgoB.[lpyMeHeHne TeopeMmbl
JleibHunua ansi ncecnegoBaHns
3HaKo4yepeayLmxcs psaoB Ha
cxoanmocTsb . (PeuieHve 3anay)

Tema 24. dyHKUMOHaNbHbIE PSAabI.
CTeneHHble psaabl. Onpepnenexne
cTteneHHoro psiga. O6bnactb CXOAMMOCTU
cTeneHHoro psga. Teopema Abens. Paguyc
N MHTEpBan CXoguMOCTMW.

Psaabl Tennopa n MaknopeHa.
lNpakTnyeckne  3aHATUSA: HaxoxpeHus
paguyca U WHTepBana  CXOAWMOCTU
cTeneHHoro psga. PasnoxeHve yHKUMM B
psa Tewnopa wu MaknopeHa.(Pewenne
3a4a4)

nn

Wtoro B cemecTpe (Ha kypce ans 3A0)

24 24

299

KoHcynbTauum n npomexyTodHas
aTrectauus (Ok3ameH, 3a4er)

2,75

10,25

Bcero koHTakTHas pabota n CP no
AucuunnuHe

50,75

309,25




4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHue y4ebHbIM NnaHoM He npegycMoTpeHo

5. ®OHA, OLIEHOYHbIX CPEOCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasarenen, KpUTEPUEB U CUCTEMbI OLLEHUBaHUA pe3ynbTaToB 00yYeHus
5.1.1 NokasaTenu oueHNBaHUA

HanmeHoBaHWe oueHOYHOro
cpencrea

Kopg

Mok Tenm HMBaHWUA NbTaToB YeHudA
KOMMETEeHLMMN OKasaTtesnu oue a peasy. aTto o6y €

d)opmynmpyeT N 06BACHAET OCHOBHbIE MOHATUS, 3aKOHbI, Teopembl n

BOI'IpOCbI ana YCTHOro
anropuTMbl n3ydaemMbliX pa3gerioB MaTteMaTukn.

cobecenoBaHus

Pewaet Tunoeble 3agayn u npumMmepbl MO OCHOBHbIM U3y4YaeMbiM
pasgenam MmatemMaTukm

OrK-1 Bonpockl ana TectupoBaHusi
[MpaKTMKO-OpUEHTUPOBaHHbIE

Ob6bsAcCHAET B3aMMOCBSA3b OCHOBHbIX MaTteMaTU4ecKux Mopenemn u
3aaaHuna

MeTod0B N X 3Ha4YeHue npu peleHnn npakTn4eckmnx 3agad

dopmynupyeT W MNOHMMAET OCHOBHbIE TMOHATUS W MeToabl
aHanutnyeckon un aunddepeHuranbHONn reoMeTpuu, JFIMHENHOM
anrebpbl, MaTemMaTU4ecKoro aHanusa, Teopun BepoATHOCTEN U
mMaTemaTMyeckon CcTaTuCTukn, pabotaeT ¢  maTemaTtudeckum|Bonpochl ans YCTHOro
annapaToMm, UCNOSb3yeMOM B creLmarbHbIX Kypcax. cobecenoBaHus

OrlK-2 PeluaeT TvnoBble 3agayn ¢ AOBeAEHWEM peLleHus 4o npvemnemoro |Bonpockl Ang TectmpoBaHus
pesynbtata (4uicna, dopmynbl, rpaduka), B TOM 4Yucne C
NCMNonb30oBaHMEM 0a30BbIX MaTEMATUYECKMX MAKETOB U NporpaMM.  |[1pakTUKO-OpUEHTUPOBAHHbIE
3agaHus

BocnpousBoauT Te OENCTBUS, KOTOPbIE MPOU3BOASTCA B pearlbHOM
MaTeMaTU4yeCKOM MCCreaoBaHUM MpU MoAenvMpoBaHUM NpPoOLECcCoB t
NPOV3BOACTB.

5.1.2 Cucrema n KpuTepum oLeHUBaHUA

Kputepumn oueHnBaHns coopMMpPOBaHHOCTU KOMMETEHLNIA

LLkana oueHnBaHus
YcTHoe cobecenoBaHune MucbmeHHasn paboTa

MonHbIN, ucdepnbiBalOWUN OTBET, SABHO
OEMOHCTPUPYIOLLMIA TIyO0OKOEe MOHMMaHue
5 (oTnn4HO) npegMeTa W  LWUMPOKYK  3pyauumio B
oueHvBaemon obnactn. Kputuyeckuis,
OpWrMHarsbHbIN NOAXo4 K MaTepuarny.

OtBer MOSTHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obsa3aTenbHbIX
4 (xopoLuo) WUCTOYHMKOB WHdopmauuun. [ogxog K
martepuany OTBETCTBEHHbIN, HO

CTaHOapPTHbIN.

OtBeTt BOCMNpomn3BoANT B OCHOBHOM TOJIbKO

NEKLNOHHbIEe maTtepuvansl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHaoBaHHON nuTepaTypon.

3 (yoosneTtBopuTenbHO) | [JleMOHCTpUpyeT NoHUMaHWe npegMeTta B
uenomMm, 6e3 yrnybneHus B geTanu.
MpucyTCTBYIOT  CYLLECTBEHHbIE  OLLUOKM
unuM npobenbl B 3HAHWSIX MO HEKOTOPbIM
Temam.

HecnocobHoCTb OTBETUTL Ha BOMpoc 6e3
MOMOLLM 3K3amMeHaTopa. HesHaHuve
2 (HeyOoBMETBOPUTESNBHO) | 3HAYMTENBHON  YacTM  NPUHLMNMANbHO
BaXHbIX 3MEeMEHTOB OVCLUMITUHBI.
MHorouncneHHble rpybble ownbKu.

[leMoHCTpMpYyeT MoHWMaHve npeaMeTa B

3ayTeHo
uernowm, 6e3 yrnybneHus B getanu.




HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3

nomoLimn 9K3amMeHaTopa. Hes3HaHue
He 3auteHo 3HAYUTENBHOM  YacTn npuHUMnNManbHO
BaXHbIX 3NIeMeHTOB ANCUUNJINHDI.

MHoroymcneHHble rpybble oLnbKu.

5.2 TunoBble KOHTPOsbHbIE 3a4aHuUs UNN UHbIe MaTepuarbl, HeO6XoAUMbIe Ansi OLIEeHKU 3HaHUIN, YMeHUNA,
HaBbIKOB U (MNK) onbiTa AeATENLHOCTU
5.2.1 NMepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Kypc 1

1 ®yHKUMM ABYX NepeMeHHbIX (onpeaenexHve, obnacTte onpegeneHus, cnocobbl 3agaHuns, YacTHble
NPON3BOAHbIE, TOYKWN SKCTPEMYMA)

2 HeonpegenéHHbii uHTErpan (onpegeneHvne, CBOMCTBA, METOAbI BbIYUCIIEHUS)

3 OnpepenéxHbln HTerpan (onpeaeneHue, CBOMCTBa, Teopema O cpegHeM)

4 OnpenenéxHbIn HTerpan ¢ NnepeMeHHLIM BEPXHUM npeaenom, hopmyna HetoToHa-J1enbHuua, meToabl
BblYMCreHns. HecobCTBEHHbIE MHTErparnsI.

5 BbluncneHue nnowagen nnockmx puryp ¢ NOMOLLLIO ONpeaenéHHOro nHTerpana

6 KomnnekcHble yncna, 4eNCTBMSA C KOMMNIEKCHBIMW YMCTTaMM.

7 OundbdepeHumanbHble ypaBHEHUsI NEPBOro NOPSAKA, NX OCHOBHbIE BUAbI (C pa3fnenéHHbIMN NepeMeHHbIMU, C
pasgensomMMUca  NepemMeHHbIMK, NMHeEHoe, ogHopoaHoe). Obuee peleHre n 3agada Kown

8 OudbdepeHumanbHble ypaBHEHUS BTOPOro nopsgka

9 JInHenHble ouddepeHumnansHble ypaBHEHUS BTOPOro Nopsiika ¢ NOCTOSIHHbIMK KoddduumeHTamm

10 Yucnosble paabl (onpegenexHve, CBONCTBa, HEOOXOANMbIN MPU3HAK CXO4MMOCTH)

11 [Mpur3HaKM CXO4MMOCTY NOMNOXUTENbHBIX U 3HAKOYepeayoLLMXCa psiAoB, abCoNTHas CXO4MMOCTb

12 CrteneHHow psaa (onpeaeneHue, obnactb 1 paguyc CXoaumocTi)

13 Pagpl Tennopa n MaknopeHa

14 Martpuubl. Onpegenenue. Knaccudpmkaumsa. [eicTemsa Hag maTpyuamu.

15 Onpegenutenu. MuHopbl 1 anrebpaunyeckne gononHeHusi. CBONCTBA.

16 Cuctembl NMHeHbIX ypaBHeHUA. OCHOBHbIE NOHATMA. MaTpuyHas 3anmcb

17 dopmyrnbl Kpamepa. PelueHne cuctem nNUHENHbIX ypaBHeHMI meTogom [raycca (nocnegoBaTesibHbIX
UCKITIOYEHUIA)

18 BekTopbl B reoMeTpn4ecKkorn 1 KOopAMHaTHON hopme (CBOWCTBA 1 OEVCTBUS)

19 MpsAMas Ha NNocKOCTH, pa3nuyHbIe BUAbI €€ YypaBHEHNS

20  |Yron mexay npsiMbIMU, YCIIOBWS UX MapanenbsHOCTU U NepneHavKynsipHOCTY

21 Kpm?ue BTOPOrO nopsiaka (OKpyXHOCTb, annunc, runepbona, napabona), nx KAHOHNYECKME YpaBHEHMS,
CBOWCTBA, 4epTex

22 IMnockocTb B NPOCTpPaHCTBE, PasnuyHbIe BUAbl €€ ypaBHEHNS

23  |Yron mexgy nrocKOCTAMM, YCIIOBUS UX NapannensHOCTU U NeprneHanKyNApHOCTM

24 Mpsimasi B npocTpaHCcTBE, pasnuyHble Buapl €€ 3agaHusi

25  |Yron mexay npsiMOW 1 NITOCKOCTbIO, YCIOBUS NX NapannenbHOCTU U NePNeHaUKYSPHOCTH

26 Mpepen dyHkuun. Teopembl 0 Nnpeaenax. PackpbiTue HeonpeaenéHHocTen

27 MpounsBoaHas, eé onpeneneHune, reoMeTPUYECKUn N MeXaHNYECKNA CMbICTT, MpaBuia BblYMCIEHMS

28  |OnddepeHuman dyHKLNN, ero reoMmeTpuyeCcKnii CMbICI

29 MpounsBoaHble n anddepeHumansl  BbICLUMX MOPSIAKOB

30 Teopembl Ponnsa u JlarpaHxa, nx reomeTpmyecknii CMbICIl

31 Mpasuno Jlonutans ans packpbiTna HeonpeaenéHHOCTEN
MpuMeHeHne NOHATUS NPOW3BOAHOW OISt UCCNeoBaHWsl CBOWUCTB (DYHKLMN:
- BO3pacTaHue 1 yobiBaHue,

3p | To4kn skcTpemyma, )
- BbIMYKIIOCTb U BOTHYTOCTb €€ rpaduka,
- TOYKM nepervba rpaduika,
- aCUMNTOThI (BEPTUKAmNbHBIE N HAKIOHHBIE)

5.2.2 TunoBble TecTOBbIe 3aaHNA

TunoBble TecToBble 3agaHuns cogepxatcs B lNMpunoxeHunn k ganHon P,
5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIe 3aAaHuA (3agaym, Kemcbl)

TunoBble NPaKTMKO-OPUEHTMPOBAaHHbIE 3afaHusi(3agaqum,kencel) cogepkatcs B MNpunoxeHuun kK ganHon P,



5.3 MeToanyeckue maTepuanbl, onpeaensiowme npoueaypbl oLleHMBaHUA 3HaHUN, YMEeHUI, BNaaeHumn
(HaBbIKOB U (MNIN) NPAKTUYECKOro ONbiTa AEATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4aroLerocs K NpoMexyTo4yHon aTtrectauum U nopsiaoK NMKBUAaUnmM akageMmnyeckom
3a[10/KeHHOCTHN

lMpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTUpOBaHO NoKarnbHbIM HopMaTuBHbIM aktom CM6IYMTA
«[lMonoxeHue o NpoBeAeHNM TEKYLLLEro KOHTPONS yCneBaeMOCTU U MPOMEXYTOYHOM aTTecTalmm obyyaroLwmxca»

5.3.2 Popma npoBeageHNs NPOMEXYTOYHOMW aTTecTauumn no AUCLUNNINHe

YcTHas + NnucbmeHHasda KOMI'IbPOTepHoe TecTupoBaHue WHaga

5.3.3 Ocob6eHHOCTU NpoBeAEHUSA NPOMEXYTOYHOM aTTecTauum nNo AUCLUUNIIMHE

* Ha NoAroToBKy oTBOAUTCHA 45 — 60 MUHYT

* Ha OTBET MO BGMNeTy N ONOMNHUTENbHbIE BONPOChl 20 — 25 MUHYT

« [onyckaeTcs vcnonb3oBaHue Tabnuuy Npou3BOAHbLIX W HeonpedeneHHbIX MHTerpanoB B mpolecce caayun
3K3aMeHa 1nu 3aveta

* ICMOMb30BaHWe BCoMoraTenbHOM NuTepaTtypbl (CNPaBOYHUKOB, KOHCNEKTOB U T.M.) HE NPeayCMOTPEHO

B TeyeHue cemMecCTpa BbIMOJNMHAKTCA KOHTPOJIbHbIE pa6OTbI .

6. YYEBHO-METOAUYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE ANCLUUNINUHBI
6.1 YyeOHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | ["og n3gaHua | Ccblinka
6.1.1 OcHoBHas y4yebHasa nuteparypa
[ocnopgapukos, A. T1.,|Bbicliaa matematuka. Tom 2. http://www.iprbooksh
BonbiHckasa, W. A.|Hawano wmarematunyeckoro CankT-TeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.,|aHanusa. HawunoHa b HbIi '
Ckenko, 0. A.,| Qb dpepeHumnansHoe - 2015
O6pyueBa, T. C.|ucuucneHve pyHKUMA ogHOWM MUHEParibHO-CbIPbEBON
locnopgapukos, A. . |nepeMeHHom n ero| YHvBepcuTeT «FopHe»
NP UNOXKEHUS
BepesuHa, H. A. Bbiclwast maTeMaTuka Capartos: HayuHasi kHura 2019 gg%ﬁ\év(\;\gv;.ép;?r%cl)ksh
Focnogapvkos, A. T1.,|Bbiclias matemaTtvka. Tom 4. http://www.iprbooksh
3auenuH, M. A, |OuddepeHunansHbie op.ru/71690.html
KonToH, . A.lypaBHeHus. Psagel. Pagpl .
Nebepes, n. A.,|Pypbe 1 npeobpasoBaHne Ca:KT-I'IeTep6er.
O6pyyeBa, T. C.,|®ypbe. QuddepeHuymansHoe HaoHArbHLIN - 2015
AxkoeneBa, A. A.,|v uHTerpanbHoe ncumcnexHve MMHepa”bHO'CF'pbeB(3”
locnogapvkos, A. . [dyHKUMI Heckonbkux| YH1BEPCHUTET «1 OPHBINY
nepemMeHHbIX. Teopusi nons
locnogapvkos, A. T1.,|Bbiclwas matemaTuka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|9nemeHTbI BbICLLEN CankT-TeTepbypr: op.ru/71689.html
Kepenuyk, M. A.,|anrebpbl. WHTerpaneHoe HaLI.VIOHaJ'IbHIz/IVI )
Morunesa, JI. M., |ucuncnerHne yHKLMIN ogHON MUHEPATbHO-CHIDbEBOIA 2015
MortaneHko, A. A.,|nepeMeHHON n ero =
PomanoBa, 0. C.,|npunoxeHus YHMBEDCHTET «TOpPHbIN»
"ocnogapvkos, A. 1.
locnogapvkos, A. [1.,|Bbiclwas matematuka. Tom 1. CankT-MeTen6vor: http://www.iprbooksh
Kapnoga, E. A.,|JlnHenHas anrebpa. HaLI,VIOHaJ'IIfHIz/IFI;I ) op.ru/71687.html
KapnyxuHa, O. E.,|BekTtopHas anrebpa. . 2015
Mancypoea, C. E.,|AHanutnyeckas reometpusi MUHEPanbHO-CbIPLEBO
Focrionapvkos, A. . YHMBEPCUTET « [ OPHbIN»
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
LWHapesa, I'. B. Bbicwas MaremaTuka Cumdpeponornb: http://www.iprbooksh
(nvHeliHas anrebpa) YHuBEpPCUTET SKOHOMUKM U 2020 0p.ru/101397.html
ynpaBneHus
lOroea, H. B. Bbicwas MaTemaTuka. H 6 . http://www.iprbooksh
OudbdepeHunansHbie 0BOCUOMPCK: 0op.ru/99175.html
VDABHEHMS: HOBOCVI6VIpCKVIVIV 2020
rocy1apCTBEHHbIV
TEXHWYECKUIN YHUBEPCUTET




6.2 NepeyeHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPaBOYHbIX CUCTEM
1. TpeHaxep no BbiCcLLEN MaTeMaTuke [AnekTpoHHbI pecypc]. URL: http://e-math.ru
2. MndpopmaumoHHas cuctema «EanmHoe okHO AocTyna Kk obpasoBaTtenbHbIM pecypcamy» [ONeKTPOoHHbIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-6MbnmnoTeyHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyveHb NULEH3NOHHOro U CBOGOAHO pacnpoCTpPaHAeMOoro NporpaMmMHoOro oéecneveHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON B6a3bl, HEOOXOQMMOW ANA OCYLIeCTBEeHUA 0b6pa3oBaTesibHOro
npouecca no AUCUUNIINHE

AyauTtopus OcHalleHue

MynbTumMeauinHoe obopyaoBaHue, cneumnanmavpoBaHHas Mmebenb, Jocka
JlekunoHHas y A pyA H P A
ayourtopumsi

YuebHas ayauTtopus

CneumanusvnpoBaHHasa MmeGenb, 4ocka




MpunoxeHue 1

MpunoxeHue

paboyer nporpamMbl SUCLMNINHBI Martemartuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotoBkn _ 29.03.05 KoHCTpyMpoBaHWE N3genuii 1erkon NpoMbILLNEHHOCTH

HavmeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne

n/n (DOpMyﬂMpOBKVI TECTOBbIX 3a4aHW1

1 | Tema 1. MaTpuubl u onpegenuTtenu. [lencTBus Hag MaTpuuamMmu.

6 -3 0
lNpun kakomM 3HayeHunA onpegenutens |2 A—2 0| =0
0 0 1
1)2; 2) 1, 3) 0,5; 4H0

2 | Tema 1. MaTtpuubl u onpegenutenu. lencTtBuA ¢ maTpuuamm.

Ecrm A4 = (_01 _25) mB= (é _21) To maTpuua C=A-2B umeeT BuA;

n( ) 23 8 D% ) 9(2 o)

3 | Tema 2. Cuctembl IMHENHbIX anredépanyecknx ypaBHeHUM.
. . . (1 2|-3
Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (3 2| 5 ) TO Xy — Y, paBHO

1) -7,5; 2) 05; 3)-0,5; 4 75

4 | Tema 3. Bektopbl. JIMHelHbIe onepauun Hag BeKTopamu.
InuHa BekTOpa a = 61 — 2] paBHa:

1) 2vV10; 2)2+/5; 3)8; H2V2

5 | Tema 4. BekTopbl. [pousBeaeHus BektopoB. [IpumeHeHne nponsBeaeHU BEKTOPOB AN peLueHus
NpuKnagHbIX 3agay

HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga nx ckansipHoe NpousBeAeHNE PaBHO:

1) 5; 2) -6; 3) -8; 4)8

6 | Tema 4. BekTopbl. [pousBeaeHusi BekTopoB. [IpumeHeHne npon3BeaeHNA BEKTOPOB ANS peLleHusA
nNpuKnagHbIX 3agay

Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (=2;—4;1) nepneHAVKYynspHbI?

1)4; 2) -4; 3) 0,4; 4)0

7 | Tema 5. AHanuTU4YeckKasi reomeTpusa Ha nnockoctu. Metoag koopauHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB umeeTt KoopauHaThl:

1) (3;-1); 2)(5-5); 3)(31); 4) (3;-5)

8 Tema 6. AHanuTnyeckasn reomMmeTpus Ha NJTIOCKOCTMU. I'Ip;lma;l Ha NJTIOCKOCTH

[laHo ypaBHeHMe npsimon Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoaMUNEHT 3TOM NPSIMON PaBEH:




1) 2/3; 2) 3/2; 3) -3/2; 2) -2/3

9 | Tema 6. AHanuTUYeCKasi reoMeTpu1A Ha nnockocTu. Npsmas Ha NNOCKoOCTU
YpaBHeHMeM NPSMOK, NepneHanKYnApHON NPAMOn y = %x — 5, aBnseTcs
1) y=§x+5;2)y=—2x+5;3)y= —%x—3;4)y=2x—3
10 | Tema 7. AHanuTMYeckas reoMmeTpus Ha nnockocTu. NMpsamasa Ha nnockocTu
KpuBblie BTOporo nopsigka.
[aHo ypaBHeHue runepb6onsl @ - % =1.
Torga pacctosiHue mexay ee hoKycamu paBHoO:
1)6; 2)9; 3)3; 4)2v5
11 | Tema 8. AHanuTU4YecKasa reomeTpusi B npocTpaHcTBe. [INocKkoCcTb B NpocTpaHCcTBe
HopmanbHbI BEKTOP NNockocTn x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:
1) (1;2;15);  2)(1;-2;5);  3)(-1;2;3); 4) (1,2;-15)
12 | Tema 9. AHanuTMYeckas reomeTpus B npocTpaHcTBe. [Npsimasa B npocTpaHcTBe
o . X y+5 z-5
HanpaBnsiowwmii BEKTOp NpsiMom I =3 = VMeeT koopauHaThi:
1) (1,5;-5); 2) (0;5;-5); 3) (1;-3:2);  4) (2;3;5)
13 | Tema 10. OucbdepeHumanbHoOe ncuncrieHme pyHKLUMM ogHON nepeMeHHON. BBegeHne B MaTemaTm4yeckum
aHanu3
Hantn obnactb onpegeneHuns pyHkumm y = %:
1) (L,w);  2) (—oo51) U (1;00); 3) [FL, DU (L0); 4)(=11) U (1;0)
14 | Tema 10. OucbcbepeHumnanbHoe ncuncneHme pyHKLUMM oaHON nepeMeHHOW. BBegeHne B MaTeMaTu4eckum
aHanu3
sin7x
——— paBeH:
x—0 Sin 10x
1) 0,7, 2) -0,7; 3)0; 1)1
15 | Tema 10. OudcbdepeHumnanbHoe ncuncrieHme hyHKLUMM ogHOW nepemeHHon. BBeaeHue B maTemaTnyeckum
aHanus
0603Ha4mB 0 — 6ECKOHEYHO Many BENNYUHY, © - BECKOHEYHO GoNbLUYO BENUYNHY, C — KOHEYHYIO HEHYIIEBYHO
BEMUYMHY, ONpeaenunTb, YemMy paBHO COOTHOLLEHUE: °°T+C
1) 0; 2) «; 3) C; 4) HeonpegeneHHOCTb
16 | Tema 11. AndbchbepeHumansHoe ncumcneHne PyHKUmMmn ogHon nepemeHHown. NMpounsBoaHas pyHKLUK.
MpousBoaHas PyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe*'*34) (x% 4 3)e* 3
17 | Tema 11. AncbchbepeHumnanHoe ncumcneHmne PyHKUMn ogHon nepemeHHon. [pounsBoaHas ¢pyHKUUK.

MpoussoaHaa dyHkuMKM v = In(1 — x?) B ToUKe x=2 paBHa:

1) %; 2) -3/4; 3) 4/3; 4) -4/3




18

Tema 11. OudrdepeHumansHoe ncumcneHme pyHKUUM ogHon nepemeHHou. NponsBoaHble
anddepeHUmanbl BbICLUMX NOPAOKOB.

n 1 .
Vo OT OYHKUMM y == paBHa:

x2

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue anddepeHUManbLHOro ncUMcneHus

®yHKUMA y = f(x) onpedeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHkumMmn y = f'(x).

Torga Touka MUHMMYMa Ha npoMexyTke (-5;4)

1) x=1; 2) x=-3; 3) x=2; 4) x=-5

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NEepPeMeHHbIX.
_ 1
O6nacTb onpegeneHust PyHKUUN Z = Neeror

Dx2—y2292)x*+y*<93)x*+y* =94)x* —y*>9

21

Tema 13. DYHKLUN ABYX U HECKONbKUX NEePEMEHHbIX.
Hantun grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

1)2; 2) -2; 3)0; 41

22

Tema 14. kcTpemMyMbl PYHKLUM ABYX U HECKOJIbKMX NepeMeHHbIX.
HalTtu kpuTnyeckyto ToUKy yHKUMK z = 2xy + x2 + y2.

1) (0;0); 2) (11), 3) (-1;-1) 4) (2,2

23

Tema 15. HeonpegeneHHbIN MHTErpan U ero BblYUcrieHue.
MHOxeCTBO nepBoobpasHbIX pyHKUMK f(x) = i—:i nveeT BUA;
1) x+In|x + 1|+ C; 2) x —7lIn|x+ 1| + C;

3) x+7Injx+ 1| +C; 4) = +8x+C.

24

Tema 15. HeonpeneneHHbIN MHTErpan n ero BblYnucrieHme.

MHoecTBO nepeooBpasHbix dpyHKuMK f(x) = Y/x umeeT Bua:

3/ 4 33/ 2 4317 __3
1) Vx*+C, 2) Vet + ¢ 3) Vxt+C, 4) =t

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHme.

KakoB reomeTpuyeckuii CMbICI onpegeneHHoro nHTerpana ot pyHkumm y = f(x) B nHTepeane [a,b] B oekaptosomn
cucTeme koopauHat?

1). AnvHa nuHun y = f(X) B nHTepsane [a,b];

2). Mnowaap durypsl, orpaHuyeHHomn nuHven y = f(x) B nHTepeane [a,b];




3). CpenHee 3HaveHue dyHkumu y = f(x) B uHTepsane [a,b];

4). NpoussegeHvie cpegHero 3HadeHusa yHKLMKM B MHTepBarne [a,b] Ha AnuHy nHTepsana.

26

Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (OYHKLUNA.

MHoxecTBO NepBooBpasHbIX PYHKUMKU f(x) = sin?3 x

1)§—§sin3x+C; 2)%—%sin3x+C; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbIE Knacchbl UHTErpPUpPyemMbIX (PYHKLMNA.

Kakolt nHTerpan He BblpaxxaeTcsi B 3fieMEHTapPHbIX (OYHKLUAX?

1). [Z=dx; 2) [xe™*dx; 3)[e ™ dx; 4)[ cos*2xdx

x+1

28

Tema 17. OnpepeneHHbIN nHterpan. HecobcTBeHHbIe MHTerpanbl.

Kakoit 13 npuBeAeHHbIX HXKE UHTErparnoB SBNsieTcsl HeCOGCTBEHHbIM, ecni doyHKUMS f(X) - HenpepbiBHA?

1). Jofeodx 2) [° feodx  3). [f(x)dx  4). [7f(x)dx

29

Tema 17. OnpepeneHHbIn nHterpan. HecobcTtBeHHbIe MHTerpanbl.
l
UeMmy paBeH UHTerpan flm%dx?

1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. MpunoxeHusa onpeneneHHOro UHTerpana.

Yemy paBHa nnowagb urypbl Ha pucyHke?

1. [ f@dx 2).L0(Fx) —e@)dx  3). [} f(x)dx - [ p(x)dx  4). [} f(x)dx — [} p(x)dx

31

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMJIEKCHbIX YMCen

Mogynb KOMMneKcHoro uncna z = 2 — 3i paBeH:

1W5 2)13;  3)5; 4)V13.

32

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX YMucen
Ecmm z, =1—1i;z, =441, 70 z, - z, paBHO:

1) 5+ 3i; 2) 5-3i; 3)3—-i; 43

33

Tema 20. OudcpepeHumanbHble ypaBHEHUS NepBOro nopsiaka.

Kakoe u3 ypaBHeHUI He siBnsieTcs auddepeHLarbHbIM YypaBHEHUEM C pasaensoLMMncsa nepeMeHHbIMU?

1) \y? + 1dx = xydy; 22 =f(x)- gO;




3) ¥y +p(x)-y=gx); 4) %=Ctgxdx

34

Tema 20. OudcdbepeHumanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wwuin nHTerpan guddepeHumansHOro ypaBHeH s y—z = xdx VMeeT BUA!

2 2 2

1 1_x +C;2 =2 +C;3 =2 +C;4 1—2+C
)= = TG =T HGY =T G~ =x

35

Tema 21. OuddepeHumanbHblie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro nopsiaka SBnsaeTcs:

d
1)yd—z —y*tgx =x;2)4y" -3y’ =5e%;  3)4y" —3y" + 2y = 5e*; 4x'y* —2xy +1=0

36

Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

[aHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, TOrga xapaktepucTmieckoe ypaBHeHve byaeTt umetb
BUA:

D6k2—k—1=0; 2Dk*+k+6=0; )k:+k—6=0; Hk2—k—-6=0

37

Tema 23. YncnoBble psagbl.

Kakon 13 gaHHbIX pPAaoB ABNAeTcA cxogAawnmMca:

1)§1 2)i1 3)i ! 4)53”
- —3 =
n—1n n:ln n=1 \/ﬁ n=1

38

Tema 23. Uncrosble paabl.

[lns KaKoro us cneayrowmnx psaoB BEPHO YTBEPXKAEHME: ecrnu éi_moun =0 ps4 AOCTOBEPHO CXOAMUTCS:

DE(W—DZ—@ZV—Q -




MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuvka
HauMeHogsaHue BUCL(UI'IHLIHI:I
Mo HanpasfeHWo NOAroTOBKM 29.03.05 KoHCcTpynpoBaHue usaenuvi Nerkon NpoMbILLNEHHOCTH
HaumeHoBaHue Of1 (npodpuns): BCe npodwunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agaym, Kenchbl)

Ne n/n YcnoBusl TUNOBbIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHui (3agad, Kencos)
1 Tema 1. MaTtpuubl n onpegenuTenu.
12 _ (-1 3
[aHbl ABe maTpuubl A = (3 1) uB= ( 1 1).
Tpebyetca Hantu C = A - B — 2A.
2 Tema 2. CuctemMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen
1 2 1|4
3 =5 3|1}
2 7 -1I8
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHWUYECKOW hopMe (B BUOE CUCTEMbI YPaBHEHUI),
2) HaNTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO MUCKITIOYEHMS,
3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.
3 Tema 4. BekTopbl.
OaHbl BepwinHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn A, B, C -
BEPLUNHbI €€ OCHOBaHUS.
CpepnctBamu BEKTOPHOM anredpbl HAUTU:
1)  BEKTOpbl C HAYanoMm B TOYKE B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NUpaMubl;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;
4 Tema 4. BekTopbl. [lponsBegeHnsi BEKTOpoB
[aHbl BepwnHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.
CpepnctBaMu BEKTOPHOM anredpbl HAUTU:
1)  ckanspHoe npousBeaeHue Bektopos BC u  BQ;
2)  yron ¢ mexay pé6bpamn BC u BQ;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowagb OCHOBaHWS NUpamMuapl;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToa KOOpAUHAT Ha NNOCKOCTU
TpeyronsHuk ABC 3agaH ceovmu BeplunmHamu: A(5,7);B(8,4)C(3,—3).
Hawitu gnuny BeicoThl h, npoBeaéHHon n3 BepLumHbl C.




Tema 6. NMpsaAmas Ha nnockocTu.

TpeyronbHuk ABC 3agaH csoumm BeplumHamu: A(5,7);B(8,4)C(3,—-3).
Hantn: 1) ypaBHeHue ctopoHbl BC (B 0Tpe3kax Ha ocsx),

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC v BA,

4) ypaBHeHue meguaHbl BM (¢ yrnoBbiM KO3 dhULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3 ULMEHTOM),

6) ypaBHeHue npamon L, npoxoasiuen yepes Touky C || BA,

Tema 7. KpuBbie BTOpOro nopsigka.

Ykasatb Tun KpI/IBOI;I BTOPOro nopsdnka, HanTK ee napameTpbl, caenaTtb YepTex:

(x+5)*  y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

[aHbl YeTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexpgy npsimon (AD) n nnockocTbio (ABC);

3) ypaBHeHue npsamoi (L), npoxogsawer yepes (()D L nn. (ABD);
4) yron y wmexay nnockoctbto (ABC) n nnockocTbio (ABD);

5) ypaBHeHwue nnockocTn (Q), npoxoaswen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimas B npocTpaHcTBE

[aHbl YeTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13); D(4,4,8).

Hawru:

1) ypaBHeHue npsamon (AB) B KaHOHM4YeCKOn hopMme;

2) ypaBHeHue npamoin (R), npoxogsLlen Yepes ToukyD napannenbHo (AB);

3) Tynow yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHe B MaTeMaTU4eCKU aHanNus.

log,(x—-1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

Tema 10. BBeaeHne B matemaTtuyeckun aHanus. Npegensi n HenpepbIBHOCTD.

Bblumcnutb npegernbl, He NoJNb3yACb NpaBuUiiom JlonuTans:

3 X 2 2
. x°+3 . 3x“-1 . X“—=x—6 . cos3x—cos4x
1) lim ; 2) lim ;3) lim ; 4) lim—————
x—1 Vx+8 Xx—00 5x24+2x Xx—>—2X2+7x+10 x—0  Xxsin3x

12

Tema 10. BBegeHne B matematnyeckun aHanus. Npegensi n HenpepbIBHOCTD.

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTbL YepTeX.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme PyHKLUM OAHOMN NepeMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CneayoLLMX YHKLWIA:

cos x
1)y=m;2).y= 4cos® x;3).y = eVi9%;4)y = x2,/1 — x2.

14

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYNCIEHUS.

HawnTtu npegensl, ucnone3sys npasurno Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim—————; 2. lim ;

X>00 X+3x2+2x4’ x50 1-cos 3x’

3. lim nx 4. lim(x+1) e

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHue audcdepeHUnanbLHOro UCUNCIIEHUS.

Hait uHTepBansl MOHOTOHHOCTU M 9KCTPEMYMbl oyHKUMM ¥ = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHne auddepeHUnanbLHOro NCYUCTEHUS.
Haittn HauBornblluee 1 HauMeHbluee 3HadYeHue PyHKUMM y = x3 — 3x? —9x + 35 Ha oTpeake

[-4; 4].

17

Tema 13. DyHKLUN ABYX U HECKOJNbKUX NepeMeHHbIX. YacTHble NnpousBoaHbIe.
0z

z=1InZ%  [okasaTb, 4yTo
Ty ’ ox

0z _
x+5y—0

18

Tema 13. DyHKLMN ABYX U HECKONbKUX NepemMeHHbIX. Ipon3BoaHasa No HanpaBrEeHUIO U TPaaUEHT.

. a 1 I = 2
Haitn gradu w a—’l‘ B Touke My (1;;—1), ecnm | = OM,, u =27+xz.

19

Tema 14. dkcTpemMyM (PYHKLUN HECKOJIbKUX NepeMeHHbIX.

Haitu akcTpeMymbl QYHKUMKM  z = 2x — 2y — x2 — Y2,

20

Tema 14. AkcTpemMyM PYHKLUN HECKOJIbKUX NepeMeHHbIX.

HaiiTn HauGornbLuee N HauMeHbLUee 3Ha4YeHUs OyHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOM o6racTy,
orpaHu4eHHon ocsimun 0x, Oy 1 npsimoit x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIeHNe.

Bbuvicnnte nHterpan: [ (x* + e*)dx

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbix (PyHKLUN

earctg(x)

dx;  2.f(x+ e*dx; 3. 2x+3

Bbrmennte: 1. e e

1+x2

23

Tema 17. OnpeaeneHHbIn uHTerpan. Heco6cTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

Tema 18. NMpunoxeHus onpeaeneHHOro UHTerpana.
BbumcnuTe nnowane urypbl, orpaHUYeHHON NMHUAMU
y=(x—-12uny=5-—x2

25

Tema 20. OudcpepeHumnanbHble ypaBHEHUA NepBOro nopsigka.




Haitu o6wwuin uaterpan ypasHenust ydx + (1 + x2)dy = 0.

26 Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOoBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=er =2

27 Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

Haiitn yactHoe pelueHune ypasHeHus (1 + x2)y” — 2xy’ = 0, yooBneTeopstoLLee HadyarbHbIM YCIIoBUAM

y|x=1 = 0; y,|x=1 =1
28 Tema 22. JlnHenHble audbepeHuanbHble ypaBHEHUS BTOPOro nopsaka.

HalnTtn yacTHoe peLleHve ypaBHEHUS, YOOBNETBOPSOLLEE YKa3aHHbIM HavYanbHbIM ycroBusam:  y” — 5y’ +

4y=0, Yly=0=5 Yl=0=8
29 Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obLyee peweHune ypasHeHus  y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 23. YncnoBble psagbl.

. ! 120 3! !

WceneposaTh cxoaMMocTb psiaa Zn=12—3 =S+ttt :—3+. .
31 Tema 23. Yucnosble paabl.

WccnenoBaTh CXoQMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mfffzz)f .
32 Tema 24. dDyHKUMNOHaNbHbIE psiAbl

HawTtu uHtepsan v paguyc cxoguMocTu psga

i ! L S T "+
Jn(n + DY T3 T T T eyt T
n=

33 Tema 24. dyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMIO y =
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